Chlosyne lacinia saundersii is one of the most important pests of sunflower and it is the main target of insecticid applications. Larvae were collected in Londrina (PR), Santa Maria (RS), Dourados (MS), Ribeirão Preto (SP), Brasíl (DF), Barreiras (BA), Uberaba (MG) and Vilhena (RO). Genomic DNA was extracted and amplified with ten-m primers, which produced 101 loci. The size of the RAPD amplicons ranged from 180 to 2564 bp. Polymorphism amon populations ranged from 31% to 67%, with the highest polymorphisms of 57% and 67% being detected in Ubera and Vilhena populations, respectively. Populations with the highest similarity determined with Dice coefficient we from Ribeirão Preto and Barreiras, while insects from Londrina showed the highest similarity among them. Gene flo of C. lacinia saundersii 1.1 was lower than those previously observed for the noctuid Anticarsia gemmatalis Hübne suggesting that C. lacinia saundersii populations are more isolated than the ones of this noctuid. Through the Analys of Molecular Variance (AMOVA), RAPD variance was 33.64% among geographical populations and 66.36% with populations. These results suggest that populations of C. lacinia saundersii are genetically structured.
INTRODUCTION
The sunflower caterpillar Chlosyne lacinia saundersii Doubleday and Hewitson (1849) (Lepidoptera: Nymphalidae), a Neotropical species, is the main sunflower defoliator in Brazil (Ungaro 1981, Nakano et al. 1981 , Gallo et al. 2002) . It was first cited in Brazil by Maranhão (1945) , in Piracicaba, SP, being further found in other states, as Paraná (Silva et al. 1968 , Moscardi 1983 , 1984 and São Paulo (Silva et al. 1968 , Boiça Jr 1984 . Depending on the infestation level, larva cause up to 100% defoliation (Nakano et al. 1981 literature on C. lacinia saundersii is scanty and m the papers is related to controlling this insect with ical insecticides, with very few studies on its biolo ecology and none on the genetic structure of popu of this, insect. Papers related to genetic aspects stricted to the genetics of color variation in larva Rica reported that the larva of C. lacinia saundersii is polimorphic, with coloration ranging from black to orange. In Brazil, Gallo et al. (2002) described the larva of C. lacinia saundersii as of black coloration, while Zucchi et al. (1993) described the larva as orange in color and covered with black scoli and setae. As this insect is an agricultural pest and considering the sunflower expansion (from 77.000 ha to 94.000 ha. i.e., 22.1%) (Lazzaroto et al. 2005) in the last six years in Brazil, it has a favorable habitat in terms of food resources, which can make possible the increase in the genetic flow thus, reducing the genetic differentiation. Therefore, studies related to the population genetics would be important for the development of management strategies mainly in species that faced changes in their habitats (Lougheed et al. 2000) .
In the present study we have chosen, among the available molecular techniques, to use the RAPD (Random Amplified Polymorphic DNA), as it identifies the DNA polymorphism amplified at random through the use of a sole initiator of arbitrary sequence without previous knowledge of the species genome moreover this technique is of reduced cost (Williams et al. 1990 ). Although this technique results in amplification of random sequences, several authors have demonstrated its efficiency to ditinguish genotypes in insect populations (eg. Carvalho and Vieira 2001 , Oliveira et al. 2002 , Lopes-da-Silva et al. 2004 . Considering that C. lacinia saundersii is an insect of distinct geographical and climatic conditions, this study aimed to evaluate the intra and interspecific genetic variation in this insect, which can contribute to the development of proper strategies for the integrated management of this pest.
MATERIALS AND METHODS

INSECT COLLECTION
Second to fourth-instar C. lacinia saundersii larvae were collected in eight Brazilian states, (Table I) . Collections were made from December 2007 to June 2008 in sunflowers or in other host plants and sent to the Labitored to record for the occurrence of parasitoids and entomopathogens. Last instar larvae were placed in 15 mL sealed plastic vials containing dehydrated silica gel, which were maintained at -15 • C for further DNA extraction. Thirty larvae were used for each population, being 10 of the nigra, 10 of the bicolor, and 10 of the rufa coloration.
DNA EXTRACTION
The DNA was extracted according to the protocol of Rogers and Bendich (1988) , with few modifications. The extraction was made from the larval head to avoid a possible contamination with parasitoids in the larval hemocele (D.R. Sosa Gómez, unpublished data). Each sample was macerated in 480μl of extraction buffer at a final concentration of 200mM Tris-HCl (pH 8.0), 70mM EDTA, 2M NaCl, and 1% β-Mercaptoethanol. After addition of 120μl of cetyltrimethyl ammonium bromide 10%, the samples were kept at 65 • C for 5 min. Then, 6μl of Proteinase K (10 mg/ml) was added and the samples were incubated at 65 • C for 60 min. After that the samples were kept at environment temperature and centrifuged at 16.000 rpm for 15 min. The supernatant (500μl) was transferred to another microcentrifuge tube and added to it the same volume of chlorophorm/isoamyl alcool (24:1).
After homogenization, each sample was centrifuged at 16.000 rpm for 15 min and, then, the aqueous phase (400μl) was transferred to another tube where the nucleic acids were precipitated with the same volume of cold isopropanol plus 45% of the volume of ammonium acetate (10M). DNA samples were mixed by gently shaking the tube and kept at -20 • C for 2 h at -4 • C overnight. The samples were, then, centrifuged at 14.000 rpm for 15 min, discarding the supernatant and washing the pellets with 300μL of cold ethanol 70%. The pellets were dry, with the tubes inverted, in environment temperature for 10 min, being, then, re-suspended with 100.8μl of RNAse solution (40μg/ml) plus TE. After that, the tubes were placed in an environmental chambers from 30 min to 2 h for RNA degradation.
• USA), and its integrity was evaluated through electrophoresis in agarosis 0.8% gel and colored with 10 mg/ml of ethidium bromide. The electrophoresis was conducted with buffer of 10mM of NaOH and pH adjusted to 8.5 with boric acid (Brody and Kern 2004) . The DNA was visualized and the image was digitalized using a transluminator with a system of image capture L-PIX -ST and L-PIX IMAGE 7.1M Pixel. Images were captured with the software L-PIX IMAGE 1.0.1 (Loccus Biotecnologia, São Paulo -SP).
RAPD REACTIONS
The amplification reactions were conducted in a volume of 25μl containing about 9ηg of DNA, Milli Q sterile water, buffer 10×, 0.4μM of primer, 2.4 mM of MgCl 2 , 0.1mM of dNTP and Taq polymerase enzyme (Gibco BRE) (1U). The independent control of the reactions was conducted without the template DNA, when the amplification reaction with each primer was done. The primers that did not produce clear amplification were not considered in the analysis. Digital photos from gels were visually analyzed ing the presence (1) and absence (0) of amplified with the different primers, assuming the occurre two allels per locus. Only conspicuous and con bands, as well as their absence, were considered erate the binary matrix. The similarity among s was calculated using the Dice Coefficient by t mula 2h/(a+b), being "h" the number of observed and "a+b" the total number considering presen absence of bands (Dice 1945) . This matrix was s ted to cluster analysis using the unweighted pair method with aritmetic mean (UPGMA). The proc were conducted through the program NTSYSpc Numerical Taxonomy (Rohlf 2000). To verify ness between the similarity matrix and the obtaine drogram, the coefficient of cophenetic (r) was lated according to Sokal and Rohlf (1962) . The s cal stability of the groupings was estimated by th strap analysis, with 1.000 replications, using th puter program Applied Maths Bionumerics (1998 The structure of the populations was determi the analysis of variance for molecular data (AM by using the program Arlequin (Schneider et al. 2
RESULTS
The ten used primers generated 101 loci, charact a high level of polymorphism in the C. lacinia sau "main" -2010/11/9 -13:20 -page 1130 -#4
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FABIANE CUNHA et al. from 180 to 2.564 pb. No monomorphic loci were observed among the studied populations despite being observed within each population (Table II) . The polymorphism among the populations ranged from 31% to 67%, with the ones with the greater number of polymorphic loci (57% e 67%) being from Uberaba and Vilhena, respectively. However the smaller polymorphism was detected for the population from Brasília (31%), followed by the one from Ribeirão Preto (35%) ( Table III) .
The largest proportion of individuals from Barreiras, Brasília, Ribeirão Preto, Dourados, Londrina, and Santa Maria formed six main groups according to their geographical location (Fig. 2) . However, those from the highest similarity were collected in the region of Londrina (Fig. 2) .
The populations with a close similarity among them were those from Londrina, Dourados and Santa Maria, which presented Dice coefficients ranging from 0.765 to 0.775 (Fig. 2) . The most divergent population was the one from Vilhena, RO, with a Dice coefficient of 0.695. This population presented the highest value of polymorphic loci differently from the Brasília and Ribeirão Preto populations, which were the least polymorphic ones (Table III) . Larval color polymorphism was presented by orange larvae (rufa), those the ones with black as general
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The bootstrap analysis was consistent with the Dice UPGMA dendogram for the clusters (Fig. 2) . The AMOVA results presented a fixation index st of 0.34 indicating that 33.64% of the genetic variation ocurred among populations, and 66.36% occurred within them (P<0.001) (Table IV) .
DISCUSSION
Populations from Londrina, Dourados and Santa Maria were genetically close (Dice coef. = 0.76) compared to populations from Vilhena, Uberaba, Barreiras and Ribeirão Preto. The highest genetic dissimilarity (Dice coef. = 0.71-0.74) was observed between populations from Vilhena and Uberaba. The most heterogeneous population was from Vilhena, as samples from this population are found interspersed among populations from other localities. The gene flow indexes (Nm) ranged from 0.9 between the populations of Londrina and Ribeirão Preto, up to 6.7 between the populations of Vilhena and Uberaba (Table V) . The gene flow index considering all the C. lacinia saundersii studied populations was 1.1, which is relatively low when compared, for instance, to populations of Anticarsia gemmatalis (Lepidoptera: Noctuidae), with a gene flow of 3.05 (Sosa-Gómez 2004) . According to this author, the great flying capacity of this species would help to explain the high similarity among populations, since the geographical distances among them were large. Conversely, the similarity among populations of C. lacinia saundersii is lower and, consequently, there are lower interchange of genetic characteristics among them probably because the sunflower cultivated area is still small and patchy, which hampers the gene flow among populations.
The area cultivated with sunflower in Brazil is currently of 94.000 hectares, while soybean is grown over 21 million hectares (CONAB 2008) . The continuity of soybean areas could be favoring a greater migration and, thus, a larger gene flow index of the velvetbean caterpillar (A. gemmatalis) in relation to the sunflower caterpillar due to the relative discontinuity of sunflower there have been no studies related to the association of genotypes of C. lacinia saundersii with these natural plant hosts. On the other hand, there are known studies with the fall armyworm, Spodoptera frugiperda (Lepidoptera: Noctuidae), which confirmed a greater genetic similarity among populations obtained from a same plant host (McMichael and Pashley 1999, Busato et al. 2004) . It suggests that the host plant represents an important factor in the natural selection process. Therefore, more detailed studies on geographical barriers, distribution, and abundance of these hosts can help to clarify the impact of host plants on C. lacinia saundersii genic flow. Busato et al. (2004) evaluated the genetic diversity of S. frugiperda using AFLP markers and observed that studied populations were not different as there were overlapping of individuals from distinct populations in rice and/or corn. Almost nothing is known about the migration behavior of the sunflower caterpillar. Therefore, the origin and frequency of possible migrations are not known for this insect when occurring in sunflower and wild host plants in Brazil. C. lacinia saundersii occurs in diverse regions where sunflower is present in this country. Thus, it is possible that this species is well adapted to the different conditions of climate and topography.
Through the AMOVA, 34.64% of the total genetic variability could be attributed to differences among populations of C. lacinia saundersii, and 66.3% to differences within populations, which is an indicative that the studied populations were structured. Similar values were obtained with Sternechus subsignatus (Coleoptera: Curculionidae) that presented difference, among populations of 29% (Sosa-Gómez et al. 2008) . For A. gemmatalis and S. frugiperda the variation among populations were of 14% and 18%, respectively (Sosa-Gómez 2004 , Martinelli et al. 2006 . These lower values may be related to the high gene flow in populations of these lepidopterous species.
The RAPD markers used in the present study were efficient for the genetic diferentiation of C. lacinia saundersii populations. This type of work is the only one 
